The in vitro metabolism and bioactivation of 1,2-dibromoethane (ethylene dibromide) by human liver.
The nematocide, grain fumigant, and gasoline additive 1,2-dibromoethane (DBE) is both a cellular and a genetic toxin that is metabolically activated in rats and mice by mixed function oxidases (MFO) as well as glutathione 5-transferases (GST). The purpose of this study was to determine whether DBE is similarly metabolized and bioactivated by human liver in vitro. Human liver microsomal and cytosolic metabolism of DBE was monitored by the production of aqueous-soluble metabolites from [14-C]-DBE. Reactive intermediates were detected as irreversibly bound adducts to protein or DNA. 1,2-Dibromoethane was metabolized by human liver cytosolic GST, microsomal GST, and microsomal MFO. Cytosolic GST activity (9 +/- 2 nmol/20 min/mg protein) was about four times greater than the other two activities. Only MFO activity resulted in adducts irreversibly bound to protein (1.5 +/- .4 nmol/20 min/mg protein) and was inhibited by the presence of glutathione. Both MFO and GST activity resulted in irreversibly bound adducts to DNA. Microsomal and cytosolic GST activity each produced about twice as many DNA adducts as microsomal MFO activity. These results suggest that human liver, like rat and mouse liver, metabolizes DBE to aqueous-soluble metabolites by both MFO and GST activity. Furthermore, each of these activities produces reactive metabolites that can irreversibly bind to cellular macromolecules.